The aetiology of community acquired pneumonia in the elderly in Britain has not been reported, and we have therefore studied the cause and outcome of pneumonia in elderly patients admitted to a district general hospital prospectively over a six month period.
Abstract
Studies on community acquired pneumonia in the United States in patients over the age of 65 years have shown that Gram negative bacilli account for an appreciable proportion of cases, in addition to usual pathogens such as Streptococcus pneumoniae and Haemophilus influenzae. There have been no reports of community acquired pneumpnia in the elderly in the United Kingdom. We undertook such a study to determine the clinical features, aetiology, and outcome. Seventy three patients (38 men) with ages ranging from 65 to 97 (median 79) years were studied prospectively. Pneumonia was defined as an acute lower respiratory tract infection with new, previously unrecorded shadowing on a chest radiograph. Patients with severe chronic illness in whom pneumonia was an expected terminal event were excluded. Nearly all the patients (9had respiratory symptoms or signs but many had features that might obscure the true diagnosis of pneumonia. Over half the patients had non-respiratory symptoms and over a third had no systemic signs of infection.
A pathogen was identified in _3%jf patients, most commonly StreDtococcus pneumoniameo,aemophilus influenzae and influenza B virus. Giram negative bacilli were not seen. The mortality rate was high (33%). Early deaths were due to infection whereas later deaths were associated with other factors, such as stroke (two patients) and pulmonary embolism (two patients). Prognostic indicators for mortality were apyrexia, systolic hypotension, increasing hypoxaemia, and new urinary incontinence. As the range of pathogens causing pneumonia was the same in the elderly in this study as in other age groups it is suggested that initial antibiotic treatment for patients in this age group should always cover S pneumoniae and H influenzae.
Acute pneumonia in the elderly is common and numbers will increase as the elderly population expands. Mortality is high, ranging from 24%1 to 31%2 in hospital series from England and America. In the United States a review of published reports on community acquired pneumonia in the elderly found Streptococcus pneumoniae to be the commonest pathogen, being present in 40-60% of cases; Gram negative bacilli accounted for 6-37% of infections. 3 The aetiology of community acquired pneumonia in the elderly in Britain has not been reported, and we have therefore studied the cause and outcome of pneumonia in elderly patients admitted to a district general hospital prospectively over a six month period.
Methods

PATIENTS
For the purpose of the study pneumonia was defined as an acute lower respiratory tract infection with new, previously unrecorded shadowing on a chest radiograph. All patients aged 65 years or over admitted to the eight medical wards and six health care of the elderly wards at the City Hospital, Nottingham, from November 1987 to May 1988 with suspected pneumonia were visted by one of the investigators (PV, JG, and DB) as soon as possible. A record was made of a standard history and examination. Patients with severe, chronic illness or disability in whom pneumonia was an expected terminal event were excluded from the study.
INVESTIGATIONS
Sputum specimens were obtained before the administration of antibiotics whenever possible. Transtracheal injection of saline4 was performed when sputum was not produced spontaneously. Blood was taken for culture and also for a full blood count and differential white cell count; erythrocyte sedimentation rate (ESR); measurement of urea, electrolytes, C reactive protein, and immunoglobulins; and liver function tests. Samples of sputum, urine, and serum were stored at -20°C for later testing for pneumococcal capsular antigen. Throat swabs were taken for virus isolation. Serum was collected at admission, on day 10, and at about six weeks and tested for complement fixing antibody to influenza virus A and B, respiratory syncytial virus, adenovirus, Coxiellaburnetti, ChlamydiapsittaciandMycoplasma pneumoniae. Immunofluorescence testing for antibodies to Legionella pneumophila serogroup 1 was perfomed. A posteroanterior chest radiograph, with a lateral view whenever possible, was taken at admission, on day 10, and at monthly intervals until the shadowing had cleared.
Patients were reviewed regularly in hospital and followed at monthly intervals after discharge until clinical recovery and resolution of radiographic shadowing were complete.
Necropsy was performed whenever possible, In patients for whom results were available the white cell count was raised above 11-0 x 109/l in 66%, the ESR was over 2J mm in one hour in 700o, the C reactive protein concentration was over 200 mg/l in 55%, and serum IgM was low in 15%.
Arterial oxygen tension (Pao2) with the patient breathing air was under 8-0 kPa in 17 of the 23 patients in whom it was measured; 15 of tfese then received controlled oxygen therapy.
RADIOLOGY
Three patients died before a chest radiograph could be taken, but pneumonia was confirmed at necropsy. Among the remaining 70, one lobe was affected in 52, two lobes in 13, three lobes in four, ind four lobes in onFpatient. The Respiratory complications included pleural effusion (8 cases), empyema (1), and a lung abscess (1) . Other complications were new atrial fibrillation (8) , renal failure requiring alteration in treatment (4), pulmonary emboli (3), pericarditis (1), and infective endocarditis (1) .
The average length of hospital stay in survivors was 21 days (range 4-69) days. Of the 40 survivoffiavairble for follow up at six wckcs, unly 18(5%lad-retamrt-to LUdir normal activities.
Discussion
We found that pneumonia in the elderly was a common cause of hospital admission, particularly during the winter months, and that it did not affect only severely debilitated individuals. Although only 14% of the patients had previously been in good health, most were leading independent lives in their own homes.
Tne presentation of pneumonia-in our patients was often atypical, over half having prominent non-respiratory symptoms, a factor that may have influenced the finding that the referring general practitioner volunteered a diagnosis o0 chest inrection in only 44% of cases. n adion, other features of infection, sUch as fever, tachycardia, and neutrophilia, were absent in over one third of patients. Respiratory symptoms, a raised respiratory rate, and chest signs were, however, present in virtually all patients on admission, emphasising th portance fa4l examination in the ell" elderly patien pattern ofbacterial pathogens is very similar to that reported in younger adults.7
The proportion of only 43O% in whom a pathogen was identified in our series is similar to the proportions in some series8 but less than in others.7 This relates to incomplete availability of sputum and urine specimens and preadmission antibiotic treatment in over a third of cases in this study, whereas in a previous community study7 virtually all specimens were collected before any antibiotics had been given. S pneumoniae was the most common pathofen, the diagnosis oeing maae Dy aetection of pneumococcal capsular antigen alone, usually in sputum, in half the patients, indicating the value of this test. Although pneumococcal capsular antigen is occasionally _detectedin patients without pneumonia-for instance, in chronic bronchits-It is usually taken as evidence of active pneumococcal infection in the presence ofpn--nonia. The We did not find convincing evidence of Gram negative bacillary pneumonia, and coliforms cultured from the sputum of 12 patients were thought to be oropharyngeal contaminants rather than pathogens. This differs from the finding of Ebright and Rytel' that seven of 33 cases of community acquired pneumonia in elderly patients admitted from their Ow _ home were due To Gram negative bacill, but tese all had serious underlyinig fltness. Studies on severely ill and debilitated patlnts using transtracheal aspiration have also shown a high incidence of Gram negative bacilli.3 Gram negative bacilli would appear to cause pneumonia in elderly patients who are debilitated and prone to aspiration from the oropharynx, but their presence in the previously independent elderly patients we studied probably represents contamination from oropharyngeai-colonisation.
In infection,25 as is new urinary incontinence, in an elderly patient. Other factors did not achieve statistical significance but might do so in larger studies. Notable among these are age and also confusion, which was shown to be an important prognostic indicator by b,tarczewsK.1 we were surprisea tnat increasg was not associated with a higher mortality; but, given that the prevalence of chronic disease did not rise with age in our study-which in the general population would be contrary to expectation-and that only a simall proportion of patients developing pneumonia in the community are actually admitted to hospital,7 possibly only the fitter very old patients are selected for hospital admission by their genera practitioners. Moreover, wOm pneumonia was an expected terminal event, and this may have influenced the effect of age. Whether low IgM concentration (nine patients) is important as a risk factor is not clear. The association of alcohol consumption with reduced fatality has been reported before5 but its mechanism and importance are also not clear.
Our findings suggest that community acquired pneumonia in the elderly should be treated primarily with antibiotics directed against Streptococcus pneumoniae and Haemophilus influenzae. Atypical 4 Legionella pneumophila when a single convalescent titre is > 128.
5 Mycoplasma pneumoniae when a single convalescent titre is > 64.
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